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ABSTRACT 

PURPOSE: To obtain a polycrystalline silicon film having uniform crystal 
grain diameter and excellent crystallinity by modifying the polycrystalline 
silicon film by conducting a laser annealing treatment on an amorphous 
silicon film. 

CONSTITUTION: A substrate 10, on which an amorphous silicon film 11 is 
formed, is set in a non-oxidizing atmosphere chamber 13 provided with a 
sample holder 12 with a substrate-heating mechanism. When the amorphous 
silicon film on the substrate is laser-annealed by projecting an XeXl 
excimer laser, the substrate is heated, and then the substrate side of the 
above-mentioned amorphous silicon film is heated. As a result, temperature 
distribution is formed in the film thickness direction of the amorphous 
silicon film, crystallization is started from the surface layer, and 
polycrystalline silicon having uniform crystal diameter and excellent 
crystallinility is obtained. The amorphous silicon film may be crystallized 
from the surface layer by cooling its surface layer using the inert gas 
obtained by cooling the atmosphere in the chamber 13 by a cooling mechanism 
15. 
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